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A B S T R A C T
Croatia has a long tradition of non-communicable disease prevention, but also obstacles to the implementation of pre-
ventive programs related to the general attenuation of public health and primary health care sector. The aim of this study
was to determine trends in behavioral and biomedical risk factors and evaluate primary non-communicable disease and
cardiovascular prevention. Physical inactivity was a leading risk factor with increasing trend and prevalence of 33.9%
and 38.9% in men and women in 2008. In 2008, obesity was present in 26.1% and 34.1%, and hypertension in 65.8% and
59.7% of men and women. During the follow-up only smoking and alcohol consumption in men decreased significantly,
while alcohol consumption and obesity in women, and hypertension in both sexes significantly increased. In the present
situation, with the existing trends and environment it will not be possible to stop negative trends. Revitalization of public
health activities and primary health care is essential.
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Introduction
Non-communicable diseases (NCDs) are a major pub-
lic health problem. As lifelong diseases they lead to re-
duction in the quality of life and possibly to disability and
premature death. At the same time they represent a
growing burden to health economies. It has been esti-
mated that 86% of deaths and 77% of disease burden in
the European region is caused by this group of diseases
mutually associated with common risk factors and oppor-
tunity for intervention. In the next decade the number of
deaths attributable to NCDs will increase by 17% and
health expenditures will continue to rise1. Poor countries
will be worst affected and this will eventually lead to a
further decrease in GDP, shortening of working life and
life expectancy, and a reduced quality of life.
At the same time, NCDs are preventable and the ma-
jority of primary prevention strategies are aimed at mod-
ifying life style and individual risk factors in order to pre-
vent disease. According to the World Health Organization
(WHO), up to 80% of heart disease, stroke, and type 2 dia-
betes and over a third of cancers could be prevented by
eliminating shared risk factors, mainly tobacco use, un-
healthy diet, physical inactivity and the harmful use of
alcohol2. This integrated approach has already been pro-
ven in some successful public health interventions in the
field of NCDs3–4. In order to promote investments in pre-
vention and improved control of NCDs that may lead to
improved quality of life, individual benefit and benefit to
society, the regional WHO office for Europe adopted the
European strategy for the prevention and control of
non-communicable diseases »Gaining Health« in 20062.
NCD, and especially cardiovascular disease preven-
tion, has a long tradition in Croatia. Nevertheless, the
obstacles to the implementation of preventive programs,
recognized more than 20 years ago5, have become even
more pronounced in the post-transitional period.
The majority of problems associated with negative
trends in prevention in the past 15 years can be related
to the general attenuation of public health and primary
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health care sector, which are a consequence of an inap-
propriate model of decentralization and privatization6.
Instead of clearly defining responsibilities for the preven-
tion of cardiovascular diseases, legislation defined complex
relations that significantly limit strategic management
and efficient implementation of preventive programs.
Examples are general practitioners and community nur-
ses for whom neither a possibility nor an obligation to de-
velop and improve relevant programs in the community
have been anticipated, although that is their primary
role7.
There is also the impact of free market economy and
westernization in Croatia that seems to have an influ-
ence on cardiovascular risk factors and disease, but its
extent and implications are still unclear.
In order to determine the consecutive trends in bio-
medical and behavioral risk factors and evaluate the re-
sults of primary NCD prevention in Croatia with particu-
lar concerns to cardiovascular disease, we analyzed the
pattern of the existing NCD determinants in this study.
Patients and Methods
This study was a part of the Croatian Adult Health
Cohort Study (CroHort), a repeated cross-sectional sur-
vey of adults aimed at providing a comprehensive com-
munity health assessment of Croats, including their ac-
cess to and use of health care services, health status, and
determinants of health such as nutrition, physical activ-
ity, smoking and alcohol consumption. The sample was
first examined in the 2003 CAHS study8 and re-examined
in the 2008 Croatian Health Survey9. Namely, the 2008
Croatian Health Survey was a re-survey of the sample
from CAHS 2003, and all the examinees who were exam-
ined in both 2003 and 2008 were considered as a single
cohort of 3229 individuals. The most important behav-
ioral risk factors as assessed in our study were defined as
follows:
Unhealthy diet
Subjects who reported at least two of the following
risks were considered as having an unhealthy diet: con-
sumption of animal fat, milk and milk products with
more than 3.2% of fat, eating cured meat every day or al-
most every day, not eating fruit every day, always adding
salt to food.
Physical inactivity
Subjects who reported at least three of the following
risk factors were considered as physically inactive: work-
ing at home, travelling to work by public transport, or
working within a 15-min walking or cycling distance,
easy or very easy job (sedentary or walking), physical ac-
tivity less than 30 min a day during leisure time less than
twice a week, advice received from a health care profes-
sional within the past year to increase physical activity.
Smoking
Subjects who reported never smoking, smoking only
occasionally, or every day for up to 5 years more than 10
years before the survey were not considered to be at risk,
whereas those who smokedat the time of the surveyor re-
ported regular smoking for at least 5 years in the previ-
ous 10-yr-period were considered to be at risk.
Alcohol consumption
Male subjects who reported drinking 40g of alcohol or
four or more servings per day and female subjects who
reported drinking 20g or two or more servings per day
were considered to be at risk. Those amounts were con-
sidered to be equivalent to either 3 beers, 4 glasses of
»bevanda« or »gemist« (wine and water in the proportion
1:1), 2 glasses of wine or 3 spirits in men and to 1 beer, 2
glasses of »bevanda« or »gemist«, 1 glass of wine or 1
spirit in women, respectively.
Obesity
Subjects with body mass index (BMI) equal or greater
than 30 kg/m2 were considered obese. BMI was calcu-
lated as weight (in kg) divided with squared height (in
meters)
Hypertension
Subjects with systolic blood pressure equal to or great-
er than 140 mmHg or diastolic blood pressure equal to or
greater than 90 mmHg or those who reported taking
antihypertensive drugs were considered to have hyper-
tension.
Statistical methods
All statistical analyses were performed using SAS
(version 9.1.3). The analysis included calculations of the
prevalence of risk factors, intermediary risks and risk be-
haviors with 95% confidence intervals (CI). The p-value
was computed based on the z-value for the respective com-
parison: |z| =  [(N1*N2)/(N1+N2)]*|p1-p2|/(p*q) where
p=(p1*N1+p2* N2)/(N1+N2), q=1-p, N1 and N2 are
the sample sizes, and p1 and p2 are the observed propor-
tions in the compared groups. Statistical significance was
set at a=0.05 in all analyses (p<0.05; two-tailed).
Results
A total of 3229 participants (31.43% male and 68.57%
female; age 55.45±15.51) was included in the study.
Smoking as a risk was present in 28.9% of men and
20.1% of women in 2003. The difference between the
sexes was statistically significant at the beginning. Dur-
ing the follow-up period, the prevalence in men signifi-
cantly decreased to 22.9%, while that in women de-
creased only slightly to 19.4%, making the difference
according to the sex insignificant in 2008.
Alcohol consumption was more frequent in men than
in women in 2003 (9.0% vs. 3.1%). While the prevalence
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in men significantly decreased to 5.2%, in women it sig-
nificantly increased to 5.6%, rendering both sexes simi-
larly affected.
Physical inactivity was present in 33.3% of men and
33.9% of women in 2003, and, although observed, the in-
crease in the prevalence was insignificant; 36.7% of men
and 38.1% of women were inactive in 2008. During the
study the differences between the sexes were found to be
insignificant.
In 2003 the prevalence of unhealthy diet was signifi-
cantly higher in men than women (18.4% vs. 12.4%). Un-
til 2008 it decreased in both sexes to 16.7% and 9.9%, re-
spectively. In spite of the insignificant decrease, the differ-
ence between the sexes remained significant.
Obesity was present in 23.9% of men and 26.1% of
women in 2003; while in men the prevalence increased
insignificantly to 25.3%, the increase in women was
highly significant with 34.1% of women being obese.
The prevalence of hypertension increased significantly
in both sexes. In 2003 there were 52.7% male and 45.0%
female hypertensive persons and in 2008 the prevalence
increased to 65.8% and 59.7%, respectively.
Prevalence of behavioral and biomedical risk factors
are presented in Figure 1.
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Fig. 1. Panoramic view on cardiovascular risk factors changes from 2003 to 2008.
Discussion and Conclusion
Smoking and healthy diet were the only aspects in
which the trend to better choices was present in both
genders. However, the incidence of smoking decreased
considerably only in men, whereas in women it decreased
only slightly, making the difference between the sexes in-
significant. According to the observed pattern, this can
be assumed to be the third phase of the tobacco epide-
mic10 and a further decline in smoking prevalence in both
genders and in smoking as a habit of the lower socio-eco-
nomic groups can be expected.
Although previous studies have revealed changes to-
wards better nutritional habits in almost one third of EU
citizens11, our results confirmed only an insignificant de-
crease in either sex and a significantly lower prevalence
of unhealthy diet in women.
In behavioral risk ranking physical inactivity was a
leading risk factor with a prevalence of 33.9% and 38.9%
in men and women in 2008. During the studied period an
increase in the prevalence of physical inactivity was also
observed, which can be partially explained by the rela-
tively old age and aging of the participants.
The investigated biomedical risk factors were very
frequent, obesity being present in 26.1% of the studied
men and 34.1% of women, and hypertension in 65.8% of
men and 59.7% of women in 2008. However, the high
prevalence was not the worst problem, as during the fol-
low-up period only smoking and alcohol consumption in
men decreased significantly, while alcohol consumption
and obesity in women, as well as hypertension in both
sexes increased significantly. The increase in the preva-
lence of hypertension could be expected due to natural
aging and related consequences, but the extent of those
changes could be reduced in the future.
During the CroHort study some national activities re-
lated to primary cardiovascular and NCDs prevention
tended to include several behavioral and biomedical de-
terminants12 but primary prevention was mainly charac-
terized by numerous regional and local, mono-sectoral
interventions focused on a single specific disease lacking
a modern integrated approach to shared risk factors2.
However, during that period a multi-sectoral Action plan
for the prevention of overweight and obesity was pre-
pared and adopted by the government in 201013.
At the beginning of 2004, the Ministry of Health and
Social Welfare started a program of mandatory preven-
tive exams by general practitioners in the population
older than 50 years. The aim of that program was the
early detection of cardiovascular diseases, hypertension,
diabetes mellitus and anemia. During 2006 previously
unknown cardiovascular disease was detected in 38.1%
of the examined population and diabetes mellitus was di-
agnosed in 9.3% of examinees14. The rate of cumulatively
examined citizens, however, was relatively low (16%)
with a decreasing trend in the number of citizens exam-
ined annualy15. Since 2004 registration of persons with
diabetes to CroDiab registry has also become manda-
tory16 and in 2007 the National Diabetes Program was
announced17. In the field of early detection of cancers the
National Program for the Early Detection of Breast Can-
cer was adopted in 200618 and the National Program for
the Early Detection of Colon Cancer in 200719. With re-
gard to smoking and its prevention, the most important
was the Tobacco Law in 2008 completely prohibiting
smoking in closed areas with minor exceptions20.
Despite all of the performed interventions, the trends
revealed by this study are not satisfactory.
Westernization could be responsible for the present
situation, being characterized by advanced work technol-
ogy, sedentary leisure-time behavior21, and greater avail-
ability, lower cost and enhanced flavor of food that lead to
energy imbalance, overweight, obesity and metabolic syn-
drome and related consequences. On the other hand, we
all live in the obesogenic environment22. Many sedentary
pursuits are available; fear that the outdoors in the cities
is dangerous leads to less cycling, walking and running in
childhood; eating pre-prepared meals containing exces-
sive sugar and fats and spending leisure time in malls
has become a new and modern lifestyle, whereas H&M is
a final step and proof that Croatia has encountered west-
ern Europe.
The present situation, with the trends and environ-
ment lacking explicit responsibilities for the NCDs pre-
vention, strategic management provision and efficient
implementation of preventive interventions, renders it
impossible to stop these negative trends. Revitalization
of public health activities and primary health care seems
to be the only solution in this system approach and strug-
gle with the challenges of the European Croatia.
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PROMJENE KARDIOVASKULARNINH RIZIKA 2003–2008.; HRVATSKA KOHORTNA STUDIJA
KARDIOVASKULARNIH RIZIKA (CroHort)
S A @ E T A K
Prevencija kroni~nih nezaraznih bolesti u RH ima dugu tradiciju, no prisutne su prepreke u njihovoj implementaciji
povezane sa slabljenjem javnozdravstvenog sektora i primarne zdravstvene za{tite kao posljedice neodgovaraju}e de-
centralizacije i modela privatizacije. Cilj ovog ispitivanja bio je utvrditi trendove biomedicinskih i bihevioralnih rizi~nih
~imbenika te evaluirati primarnu prevenciju kroni~nih nezaraznih i kardiovaskularnih bolesti analiziraju}i promjene
u~estalosti njihovih odrednica. Pu{enje i zdrava prehrana bili su jedina obilje`ja s pozitivnim zdravstvenim trendom u
oba spola, iako se statisti~ki zna~ajnim pokazalo jedino pu{enje u mu{karaca. Rezultati su potvrdili neznatno smanjenje
u~estalosti nezdrave prehrane u oba spola i zna~ajno ni`u prevalenciju u `ena. Tjelesna neaktivnost je vode}i rizi~ni
~imbenik s prevalencijom od 33,9% kod mu{karaca i 38,9% kod `ena u 2008. god. i prisutim trendom porasta. Debljina
je na kraju ispitivanja bila prisutna u 26,1% mu{karaca i 34,1% `ena, a hipertenzija u 65,8% mu{karaca i 59,7% `ena.
Tijekom pra}enja su zna~ajno smanjene jedino prevalencija pu{enja i konzumacije alkohola u mu{karaca, dok su preva-
lencije konzumacije alkohola i debljine u `ena i hipertenzije u oba spola zna~ajno porasle. U sada{njoj situaciji, uz prisut-
ne trendove i okru`enje te bez jasnog definiranja odgovornosti za prevenciju nezaraznih bolesti, strate{kog upravljanja i
u~inkovite implementacije preventivnih programa ne}e biti mogu}e zaustaviti prisutne negativne trendove. Revitali-
zacija javnozdravstvenih aktivnosti i primarne zdravstvene za{tite je stoga neizostavna.
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